Genes associated with nephrocalcinosis or nephrolithiasis in humans identified in association studies or as part of a syndrome Disease/ association Gene Gene Name Reference Adenine phosphoribosyltransferase deficiency APRT Adenine phosphoribosyltransferase (1) Associated with calcium NL SLC26A1 Solute Carrier family 26 (sulfate transporter), Member 1 (2) Associated with calcium NL SLC26A6 Solute Carrier family 26 (anion exchanger), Member 6 (3) Associated with kidney stones ALPL Alkaline phosphatase, liver/ kidney/ bone (1) Associated with kidney stones CLDN14 Claudin 14 (1, 4, 5) Associated with NL ITPKC Inositol 1,4,5-trisphosphate (IP3) 3-kinase C (2) Associated with NL ORAI1 Orai calcium release-activated calcium modulator 1 (6) Associated with NL SSP1 Secreted phosphoprotein 1, osteopontin (7) Associated with NL TRPV5 Transient receptor potential cation channel subfamily V, member 5 (1, 8, 9) Associated with NL UMOD Uromodulin (10) Autosomal dominant hypocalcaemia; Bartter syndrome type 5
CASR Calcium-sensing receptor (1, (11) (12) (13) (14) Bartter syndrome type 1; association with NC/NL SLC12A1 Solute carrier family 12, member 1 (2, 12, (15) (16) (17) Bartter syndrome type 2 ROMK Renal outer medullary potassium channel (18) Bartter syndrome type 2 KCNJ1 Potassium inwardly-rectifying channel, subfamily J, member 1 (19) Bartter syndrome type 3 CLCNKB Chloride channel Kb (4, 11) Bartter syndrome type 4 BSND Barttin (20) Cystinuria type A; association with NC/NL SLC3A1 Solute carrier family 3 (cystine, dibasic and neutral amino acid transporters), member 1 (21) (22) (23) Cystinuria type B SLC7A9 Solute carrier family 7 (glycoprotein associated amino acid transporter light chain), member 9 (24) Distal renal tubular acidosis (dRTA); association with NC/NL ATP6V0A4 ATPase, H + transporting, lysosomal V0 subunit a4 (25) (26) (27) dRTA; association with NC/NL SLC4A1 Solute carrier family 4, anion exchanger, member 1 (erythrocyte membrane protein band 3) (26) (27) (28) dRTA with deafness; association with NC/NL ATP6V1B1 ATPase, H + transporting, lysosomal 56/58kDa, V1 subunit B1 (12, 24, (29) (30) (31) Dent's disease type 1 CLCN5 Chloride channel 5 (4, 11, 32) Enamel-Renal syndrome, amelogenesis imperfect and NC
FAM20A
Family with sequence similarity 20, member A (33) Familial hypomagnesemia with hypercalciuria and NC (FHHNC); association with NC/NL CLDN16 Claudin 16 (5, 12, 34, 35) FHHNC with ocular abnormalities; association with NC/NL CLDN19 Claudin 19 (2, 12) Hypophosphatasia; association with NL ALPL Alkaline phosphatase, Liver/Bone/Kidney (1, 36) Hypophosphatemic NL/ osteoporosis-1/ Fanconi renotubular syndrome 2; Idiopathic infantile hypercalcemia; association with NC/NL SLC34A1 Solute carrier family 34 (sodium phosphate), member 1 (1, 2, 12, 37, 38) Hypophosphatemic NL/osteoporosis-2; association with NC/NL SLC9A3R1 Solute carrier family 9, subfamily A (cation proton antiporter 3), member 3 regulator 1 (12, 29, 39, 40) Hypophosphatemic rickets with hypercalciuria SLC34A3 Solute carrier family 34 (sodium phosphate), member 3 (2, 3) Idiopathic (absorptive) hypercalciuria, susceptibility; association with NC/NL ADCY10/SAC Adenylate cyclase 10 (soluble) (1, 29) Infantile hypercalcemia; association with NC/NL CYP24A1 Cytochrome P450, family 24, subfamily A, polypeptide 1 (33, 41) Idiopathic hypercalciuria; association with NC/NL VDR Vitamin D (1,25-dihydroxyvitamin D3) receptor (40, 42, 43) Kelley-Seegmiller syndrome, partial HPRT deficiency, HPRT-related gout
HPRT1
Hypoxanthine phosphoribosyltransferase 1 (44) Lowe syndrome / Dent disease 2; association with NC/NL OCRL Oculocerebrorenal syndrome of Lowe (19, 45) Maturity-onset diabetes of the young (MODY) with Fanconi syndrome and NC
HNF4A
Hepatocyte nuclear factor 4, alpha (41) Nephropathic cystinosis CTNS Cystinosin, lysosomal cystine transporter (46) Osteopetrosis with dRTA CA2 Carbonic anhydrase II (1, (11) (12) (13) (14) 47) Primary hyperoxaluria, type 1; association with NC/NL AGXT Alanine-glyoxylate aminotransferase (24, 26, 29, 48) Primary hyperoxaluria type 2 GRHPR Glyoxylate reductase/hydroxypyruvate reductase (41) Primary hyperoxaluria type 3 HOGA1 4-hydroxy-2-oxoglutarate aldolase 1 (2) Renal hypouricemia type 1 SLC22A12 Solute carrier family 22 (organic anion/urate transporter), member 12 (2) Renal hypouricemia type 2 SLC2A9 Solute carrier family 2 (facilitated glucose transporter), member 9 (28) Xanthinuria type 1 XDH Xanthine dehydrogenase (49) NC, nephrocalcinosis; NL, nephrolithiasis. Unique single nucleotide variants (SNV) found in the DNA of two G2 RCALC1 mice with renal papillary calcification, compared to Balb/c and C3H parental strains. Three genes are located on chromosome 17, and only one of these, the Brd4 gene, is situated within the interval between rs33662699 and D17mit51 that encompasses the RCALC1 locus (Fig. 2) .
N/A, not applicable for splice site mutations. 
